To screen the best combination cultivation factors, the orthogonal test was conducted on the 6 factors of virus-free potato Favorite including sowing time, density, urea, calcium superphosphate, potassium sulfate and zinc, planted in paddy field of Xian-ning, Luo-tian and Guang-shui. The results showed that: a) experimental site had significant influence on growth period (F = 147.08>F 0.01 ), sowing date had great significant influence on growth period (F = 15.68>F 0.01 ), with the delay of sowing date, the growth period was short (R 1 = 0.9851**). b) Density had great significant influence on yield (F = 4.0>F 0.01 ), the yield could be increased with the density increasing (R 2 = 0.9782**), sowing date had significant influence on yield (F = 3.55>F 0.05 ). c) The maximum yield and economic return appeared at the treatment of seeding date December 10, seeding density 75000 plant/hm 2 , N 75 kg/hm 2 , phosphorus fertilizer 900 kg/hm 2 , potassium sulfate 450 kg/hm 2 and zinc 22.5 kg/hm 2 , with the yield 31185 kg/hm 2 and economic benefit 26833 Yuan/hm 2 .
INTRODUCTION
Potato is a kind of cash crop that can be used for grain, vegetables, industrial raw and so on, and have characteristics of high yield, abundant nutrition and adaptability (Cui et al., 2010) . The potato is the main food crops in mountain area and one of the major developing crops in plain lake area (Wen et al., 2008; Xiang et al., 2011) . Jianghan plain is major rice production area and one of major area of developing potatoes. High technology research of potatoes can promote high production and improve the overall production efficiency of paddy fields. In 2010, in the support of agriculture science and technology promotion station of Hubei, we study high yield technique of virus-free potato favorite which is planted in paddy field and obtain initial results.
MATERIALS AND METHODS
Experimental material: Tested cultivar was virus-free potato Favorite, which was provided by agriculture science and technology promotion station of Hubei.
Experimental design:
The experiment adopted orthogonal design and chose L 25 (5 6 ) orthogonal tables. Tests were carried out in the country of Xian-ning, Luotian and Guang-shui. All treatments were applied potassium Sulfate complex manure (N:P:K = 16:16:16) amount of 1125 kg/hm 2 as basal dressing. The experiment was conducted to choose sowing period, density, the amount of urea, superphosphate, potassium sulfate and zinc as experimental factors respectively. Besides that, each experimental factor has five levels, as shown in Table 1 .
In the experiment, all plots were covered by film. The area of each plot was 12.6 m 2 (6×2.1 m); we planted three rows potatoes each plot, with single line in a row. We took the means of ridge culture, the ridge was 35 cm tall and the sowing depth was 12 to 15 cm. We planted 2 to 3 guard rows around test. We put potato seeds cut tuber before sowing 2-3 days, and ensure each tuber had 1 to 2 bud eyes. We mixed the seeds with thiophanate methyl and the ratio was 1.5:100. After mixing the seeds, we dried seeds in the sun and lest seed decay. We chose paddies as experimental fields which have some abilities of water logging resistance, soil loosened and fertility uniform. All fertilizer was used as seed fertilizer which was put between two potato tubers.
RESULTS AND DISCUSSION
Growing process: There were obvious differences in different growing stages of 3 pilots ( Table 2 ). The seedling stage and maturity of Luo-tian are eariler than Guang-shui and Xian-ning. The average growth period of potato planted in Luo-tian was 65.5 days which was the longest among three sites; Xian-ning's was the shortest which was 52.8 days. There were obvious differences among treatments too. The growth period of treatment 13 was 65.3 days which was the longest, the second was treatment 1 and the shortest one was treatment 24. Further analysis on the growing stage indicates that experimental site (F = 147.08>F 0.01 ) and sowing date (F = 15.68>F 0.01 ) had great significant influence on growth period respectively, with the delay of sowing date, the growth period was short. The differences of other 5 factors did not reach significant level. The relationship between sowing date and growth period is y = 0.0043x 2 -348.82x + 7E + 06 (y: growth period, x: sowing date).
The correlative analysis shows that with the delay of sowing date, the growth period is short in the test range (R 1 = 0.9851**). The shortest growth period is 56.7 days, which sowing date is January 19.
Economic characters and yield: There were obvious differences in economic characters of different treatments ( Table 3 ). The tuber weight per plant distribution was at 0.36-0.57 kg, treatment 15 was the heaviest and the least weight ones were treatment 8 and 18. The harvested hole per plot distribution was from 49.7 to 87.3 holes. Among them, treatment 5 was the most; the least one was treatment 1. The yield of plot distribution was from 13650 to 31185 kg/hm 2 . The highest one was treatment 7 and the lowest one was treatment 8. The commodity potato rate distribution was at 55.9-77.7%, treatment 9 was the highest and the lowest ones were treatment 11 and 25. In all the treatments, the economic characters of treatment 7 were the best. In addition, due to different planting environment of the different sites, there were obvious differences in economic characters of the 3 sites. The economic characters of potato planted in Guang-shui were better than the other two.
The data of yield were assessed by analysis of variance, the results showed that density had great significant influence on yield (F = 4.12>F 0.01 ), sowing date had significant influence on yield (F = 3.55>F 0.05 ). The differences of other 5 factors did not reach significant level on yield and commodity potato rate. Therefore, the main factors that influence the potato yield are density and sowing date.
A further study showed that there is high correlation between density and yield ( Fig. 1 ) and the correlation between them was significant (R 2 = Fig. 1 : The influences of density on yield • Density had great significant influence on yield (F = 4.12**), the yield could be increased with the density increasing (r 2 = 0.9782), when density increased by 10 000 plants/hm 2 , the yield increased by 3.2997t. Sowing date had significant influence on yield (F = 3.55*).
Discussion: Potato's yield component is the product of plant numbers per unit area and single plant yield, which are related to density (Chen and Su, 2009 ). In definite range of density, the yield could be increased with the density increasing, beyond the scope, if the density are continued to increase, the yield will decrease (Jiang, 2005) . It suggested that the maximal density of experiment does not reach the highest of reasonable range (Fig. 1) . Therefore, the density of potato still has room to be improved on the basis of experiment. In addition, when doing experiment, we ignore the interactions between various factors. If the interactions were taken into consideration, we need to further study.
